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Coral reefs and global change: Impacts of
temperature, bleaching, & emerging diseases
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Coral reefs are the ecosystem most threatened by global change. Over 100
countries now face potentially erippling losses from deterioration of coral
recf-generated natural services to manne biodiversity, fisheries, tourism,
beach sand supplies, and shore protection from coastal erosion accentuated
by rising sea levels and increased tropical storm strength.

Fig 1. Exposed (o temperawres 1 degree © above average for the warm seaion,
symbiotic alyae leave the coral, which loses the sowrce of much of its energy, and grows
mare slowly. If the temperature remains 1 degree above for two sonths, or reaches 2
dagrees above average warm season temperatures, significant coral death follmws.

Maost threatened of all are the atoll island nations of the Pacific and Tndian
Okcean, which will disappear entirely if healthy reefs are not preserved.
Reefs have undergone decades of accelerating degradation wh humans
are near, due to local impacts (like anchors, mining, dredging, tourists, and
destructive fishing practices such as dynamite and poisons), and from
regional impacts (like inadequately treated sewage, fertilizers, and soil
erosion due to deforestation and poor agricultural practices). In the last two
years coral reef health worldwide has entered a catastrophic decline due to
global threats to their survival which are affecting even the most remote and
previously untouched reefs. Most coral in the Indian Ocean died from heat
stroke this year, and the impact of abnormally hot watet is now spreading
throughout the Western Pacific and Catibbean. Most corals around the
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Caribbean are slowly dying from new emerging diseases whose causes are
largely unknown, and new coral reef diseases are also being found all over
the Pacific and Indian Ocean.

The Framework Convention on Climate Change states that it's purpose
includes protection of critical climatically-sensitive ccosystems, but its
protocols do not identify these ecosystems, require their monitoring for
climatically-induced damage, or require abatement of specific threats to
them. Mor has the uniquely threatened situation of the world's coral reefs
been adequately highlighted by TPCC. Coral reefs are living just below their
maximum temperature limits and have been repeatedly pushed above them
on a large scale for the first time in the 1980s and 1990s, indicating that they
are they will be the first ecosystem to suffer wide-scale damage from climate
warming, The warmest ecosystems, like coral reefs, are uniquely threatened
by global warming, because unlike cooler ecosystems, they cannot be
replaced by immigrant organisms from warmer zones.
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Fig, 2. Sea swrface temperature data for the first six months of 1998, Diagonl slashes
indicate tengperutures 1 degree or more abore warm season wormals, cupable of cansing
Ileaching or mortality of corals. Analysis from NOALA satellite data by Alan Strong.

Large-scale coral bleaching has taken place repeatedly since the 1980s. All
previous bleaching events prior to this period were of purcly local extent
and due to small-scale local stresses. Since 1990 we have successfully
predicted the location and timing of all large-scale coral bleaching events
from satellite temperature data alone. Bleached corals lose their healthy
colors and become transparent. They are starving and unable to grow or
reproduce. Like humans in a famine, they may survive if the stress is brief,
but will die if it is too prolonged. Cur detailed analysis of sea surface
temperatures show that every large scale bleaching event follows warming
of only 1 degree C above the average for the warmest months. These
conditions cause most corals to bleach but not to dic, and less evident
paling of corals can take place for smaller excess temperatures. TF water
temperatures get more than 2 degrees above average in the warmest month,
or if they remain 1 degree above for two months or more, significant coral
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death follows.

it the fust half of 1998 the global catent of water tempendures
measuecd by NOAA saellites which were ton hot, for corals exceeded that
ol any Tl year plr.ufl:ma]}- nvisured since 1982 (I"q‘-_u[e.s 'l]. Orver half of

the 217 locations whese detatled Lem ture history we have measured
sinee 1982, which cover every major reef arca in the world, bleached in
1998,

This was the worst year ever reponted For Beaching in tenms of the number
ol places where il took place. Bleaching began i 1997 [ollowing very high
witter temperatures in the Bastern Pacilic. T eady 1998 we alorted
researchers across the Southern Tndim Oecan, Austealia, and Bl that
Bleaching, conditions were starting, snd s 4 sesult of cady w
teams were able to get into the Geld wnusually cady and with extetsive
coverage. The et were worst
was allected. Somne parts of the [adian Ocean were nealy 2 degrees above
aveeage [or (ive months and coral death rates were very high, with over 900
of eorals being killed in many pla The majonity af all corals dicd at most
sites around the Indian Ocean. As maximum lempentures inove into the
Morthern Hemisphere summer seviere bleaching set in across the W
Pacific and Cadbbean. The majority of all feefs in the world have already
heen severely impacted this vear.
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Detailed analysis of the temperature records feom all coral reef sites shows
that earal reel arcas are wamming up faster than the plobal warming av

bt thar there are strong regonal differences inwarming, eates,
frequency of bleaching, and potennal covsysiem impacts., Recls
i the Caribbean, Red Sea, and Persian Gull are warmang up the lastest,
while some South 1% recls actually show o cooling trend. Global
warming can canse loeal conling m s stronger winds cause maore
decp water to be pulled up. Such variatons m local warming rates do not
reduce global temperiure mse because the excess beat remaing - the
system, mived dowrn o deep seawaters which will eventually returm ro the
surface. I addsnion we bave identilied lagge regions where the upwelling
of cold deep waters has Fuled completely sice 1985, with consequent
reductions m fshenes carches.  Examinauon of tlempenture reconds
suggests 1hat the mayonity of Ll g events were ot reported Deean
there was no diving iy al alfecred sites at the dme, hecause
recogmuzed, or because it was nol wepomed

%

nal

nl,
tall reef locanons
While this pratterm in

Tabulaven of coral disease repotis also shows a shamply sceelerating
" ournd three [ousths of all fiest veports of dise
winldhwicde being made m 1997 and 19938,
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part reflects intensive field studics made in this period and inercasmg, slibl
m chsease identfication, the majorily of over 15 known coral discases were
large numbers ol photographs made before 179900, The impact
af cooeal reef diseases is worstin the Caribbean, and the magority of all corals
al sates around this region are slowly dying from disvises, Coral reef dhs ;
vestigated across the Pacific and 1nd
s majority af the idennfeed dis
ol tissue death which appear 1o be
the majonty of cases the

ol Ses

are alser found at all sa
Tt gencrally ar lower levels. I
syndrames cause characierdstic patle
caused by infectious discascs agents, huat

pathogenic organisms have not yet been identified. Consequently hule can

e sawd about the mechanisms of atck, causes ol virulence, or source areas
until there is greatly expanded (unding (or feld identification and mappuy;
of discases and for much maore advanecd laboratory rescarch, In almost all
ses were so widespread by the time their signs were
wtons wis impossalile, [lowever the
ol space witl the pattemns

¢ the new dis
srpuized that loeating their souree
lack ol eorrelation of disease abundanee in
seen for coral Dleaching, pollution, and all other known ca
corals suggest that these are independently emerging thre
ermerging discases affecnng humans, crop planis, and hvestock.
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akin o the

T last twe years
ledd all elToris at
(5 [eomn mentality ©

x have cortamly killed more corals i
are comty

Tleaching and dises
tharn all previous human dam:
recf profection will be futile. Recovery of coral re
wevere bleaching and discases s likely 10 be very prolonged, it happens
Tneal stresses such as ship proundings,
v orecover noa few decades as long, as
i Ahe last year we have seen
I rapidly growing branchmg,

Unless the

el

Tay
ar all. Coral reels damaged by sev
hurricanes, or pest outbreaks o
surrounding reefs are healihy, | liweve
wirtually all colontes ol the most abunda
and plate corals i the Incian cean ancd parts of the Tacific die. As a eesult
there will be very fow corals ol these speons reproducing in coming; years,
and hence very hittde supply of new coral larvae. In the Cadbbean many
species have virtually every smgle colony affecied by discases, and these are
unlikely to repraduce while dying, Fven if there were an adequate supply
of coral larvac, reel reeovery will be impossible near populated shores unless
pollution lrom sewage, soil eroston, fectilizers, and physical damage are
halted.  Recovery will he : ven i ares which are totally
unaffected by s et bt ag

The mportance sl coral reel consystom services in providing the bulk of the
white sand supply, and shore
protection for over 100 countres s difficulr to eatimale accurately. Because
wi o not pay reels (or these free services we Lend not to value them, but
nevertheless they are the most cconomically valuable coosystem we possess,
When reels are lost and we must import Gish to feed our people, when we

marmne bin diversiy, hsher
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must dreedge sand to replace eroded beaches, when tounsts slop coming
back and jobs evaporate, when we must build seawalls along thousands of
kilometres of comsting which reels formerly protected, the cost will come
ter many tens of millions of dollars pee kilometre

Coral reefs are nol just essemiial to the people of aver 100 couniries, they
are the truest lest of our commitment o sustatmable development heeause
they are already rght an the Timit of whial 1) take from human |
and are very close to lotal collapse. Unless we stop des ¢ pracrices
our sewige 1o provent the nutsients yelting into the sea, relorest
our degraded watersheds, mandare
andd soil fertility, and halt global wirming simultancously we will see serous
of the many benefits we derve rom coral reefs

and inere of hurricancs, lyphoons,
te the existing erosion of

N
reefs, tres

ublural practices that conserve sol

iy il

andd eyelones, damage to reels will greatly -
the aroll island nations. Serious and uryg i s needed from the
world's governments 1o live up 1o their promi fo protect the most
climateally-sensitive ccosystems known, coral reefs. This will need 1o
inclode all the steps required for sustamable development mehudmg,
protecting, fisheries, eontralling cesion, reating sewage, profeebon ol
bicr diverse habitats, rescarch and momitonng of threats from glolal change,
Targe seale funding for reef testoranon and shore profection, and especially
halting global warming by endmg the buldup of greenhouse gases. 11 wozhd
leaders des not take these steps they will sooner or liter condema all coral
rects and the onganistms and people who depend on them.

The Women’s Fisheries Development Section of the
Secretariat of the Pacific Community

Ty 1 auplrette femuatl-d ol @) speorzme)
Necretartat of the Nowil Paific, BRI 123
D888, Nowmea Cecdere

MNew aledaita

INTRODGCTION 1Farnds of nascos

Most people bving m the Bacilic are aware o ihe lgge role that women plag
in harv = and marhenng masine resources. A look at many
lagpon and inshore areas will show the most visible people on the reef are
ofien women, Women do much of the processing of manne speows
harvested by both men and women. Many of the marker and roadside

1LY, PrOCess:
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seflers of manne produce are women.

Meveriheless, when people talk of fishing they usually think of fisheemen
aned  male-dommared  eommercal fisheries. fn development and
W programmes prosty is often green o assisting larpe-seale
I production - arcas deominated by men — in ord

manage
operaons
encouryge activities that will hring in an income for the country. The
of subsistence fishers i ensurng the well-being and health of their fanlics
and community i often overdooked

o

ol

i

Fie & Womew harvest, provess and market ssavine resuurces. Ve contrilutes fo
effetive adiliqation of near-shore vesouries, mwirition and econvury of st commenities,
.

a rofe thad meeds fo e pivew greater imf e it el el dlevedf oo
Hdrandny by Vet Kardadi Sebawler;.

Lstension and trwming has usually been aimed at rwn sinee 11 has been
concerned with promotmy commercial fishing theouph uper
beoats and lechnology, 1t has been said that women’s economic role 1
undervalucd and mellechvely supported. Lt should equally be argued thi
women's environmental impact bas been just as undereshimared. There has
previously been litile mformanon collected on the wvolverns
i fishencs, o ol the problems they face or the problems they viuse. Many
copntrics throughout the Pacilic now recognise the high priority of
adlchiessmy the problems with their inshore fisheries and acknowledge that
wonnent are the mam users of inshore reels and lagoons.

nt of wonmen
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